Abstract: Abrasive jet machining is an Emerging machining process in which the
Introduction
Composites are the type of materials made from two or more constituent materials with significantly different physical or chemical properties, that when combined, produce a material with characteristics different from the individual components. The individual components remain separate and distinct within the finished structure. The new material may be preferred for many reasons: common examples include materials which are stronger, lighter or less expensive when compared to traditional materials.
Composite materials are commonly used for bridges and structures such h as boatulls, swimming pool panels, race car bodies, bath tubs, storage tanks, imitation granite and cultured marble sinks and counter tops. The most advanced examples perform routinely on spacecraft in demanding environments.
FRP Composite is most widely used fiber in high performance applications which is produced from a variety of precursors, including polycrylonitrile, rayon and pitch. The precursor fibers are heated and stretched to create the high strength fibers.
Abrasive jet machining (AJM) removes material through the action of abrasion where a focused stream of abrasive-gas mixture on to the work area. Micro-abrasive particles are propelled by inert gas (air) at velocities of up to 300 m/sec. By directing the beam at a work piece, the result in erosion can be used for cutting, etching, cleaning, deburring, polishing, and drilling. Material removal occurs through a chipping action, which is especially effective on hard, brittle materials such as glass, composites, silicon, tungsten, and ceramics. Soft, resilient materials, such as rubber and some plastics resist the chipping action and thus are not effectively processed by AJM.
No work piece chatter or vibration occurs with this process because the large enables AJM to produce fine, intricate detail extremely brittle objects. The AJM processed eggshell provides a graphic example of the delicate nature of the process. In addition because heat carried away by the abrasive propellant gas, work pieces experience no thermal damage.
A few attempts have been made to model and optimize the process parameters in AJM. The approaches employed in this direction include design of experiments (DOE), Taguchi, RSM & analysis of variance (ANOVA) etc. Some of these studies gave rise to various mathematical equations developed for predicting the output parameters. Domiaty et al [3] was among the first who developed a set of mathematical model to relate the process parameters settings to the process output variables in jet technique. Later U.D.Gulhani et al [1] used design of experiments for finding optimality.
In recent years, determining an optimal set of process parameters values to achieve a certain output characteristics has been the prime interest by many researchers. Their study aims at selecting suitable process parameters that can control the depth of cut Kerf width within the desired limits; although there are few studies in modelling and optimization of process parameters in AJM, most of them are limited to the particular circumstances and are computationally complex. The present study attempts to make use of available experimental data to relate important process parameters to process output variables, through developing Regression models through Response surface methodology.
II. Methodology
Design of Experiments (DOE) techniques accommodates the designers to determine simultaneously the individual and interactive effects of many factors that could affect the output results in any design. DOE also provides a full insight of interaction between design elements; therefore, it helps turn any standard design into a robust one. Simply put, DOE helps to pin point the sensitive parts and sensitive areas in designs that cause problems in Yield. Designers are then able to fix these problems and produce robust and higher yield designs prior going into production.
The Response Surface Methodology (RSM) emerged in the 1950s within the context of Chemical Engineering in construction of empirical models which enables to find useful statistical relationships between all the variables making up a system. This methodology is based on experimental design with the final goal of evaluating optimal functioning of industrial facilities, using minimum experimental effort. These methods are used to examine the relationship between one or more response variables and a set of quantitative experimental variables or factors. Here, the inputs are called factors or variables and the outputs represent the response that generates the system under the causal action of the factors.
Analysis of Variance (ANOVA): Analysis of Variance (ANOVA) is a powerful analyzing tool to identify which are the most significant factors and it's (%) percentage contribution among all control factors for each of machining response. It calculates variations about mean ANOVA results for the each response. Based on F-value (Significance factor value) important parameters can be identified. Table 5 and Table 6 are ANOVA  Table obtained by Minitab 16 software. ANOVA Table contain Degree of freedom (DF), Sum of Squares (SS), Mean squares (MS), Significant Factor ratio (F Ratio), Probability (P) and calculated percentage contribution.
III. Experimental Details
The Experimental Setup is established at St Martin's Engineering College, Dhulapally, Secunderabad and the Experiments were conducted on the test rig by considering Pressure, NTD, AFR, Nozzle diameter as Process parameters and MRR as performance measure. The material used as work piece in this experimentation was FRP Composite which was cut and shaped in to rectangular blocks. The initial weight of the work piece is noted and after completion of drilling again the weight of the work piece was noted for finding the MRR.
According to the Design of Experiments by considering the Box-Behnken Design of Response surface methodology the parameters (Factors) selected was Pressure, Abrasive flow rate, Stand of distance, Nozzle diameter and MRR as Performance measure. 27 Experiments are conducted and estimated the optimal values of Experiments. Analysis of Variance for MRR, using Adjusted SS for Tests 
IV. Conclusions
The use of the OA with RSM to optimize the AJM process with performance characteristics and Regression analysis has been successfully reported in this paper. Optimization of multiple performance characteristics was simplified through this approach. The experimental result for the optimal setting shows that there is considerable improvement in the process. It is shown that the performance characteristics of the AJM process namely Air pressure, abrasive mass flow rate, standoff distance and Nozzle diameter are improved together by using this method.
